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Abstract of JP7007523 

PURPOSE: To obtain a fully optical communication network 
which can house a diversity of applications, services, 
interfaces, protocols, and signal formats. 
CONSTITUTION: Each level '0' communication network 36-39 
internally shares a wavelength, but a wide range of reuse of 
wavelengths exists between different level-zero 
communication networks. Level '1 ' communication networks 
62 and 64 having higher levels substantially constitute 
wavelength routers coupled with each other through one or a 
plurality of level '0' communication networks to provide 
wavelength routes for one or a plurality of directly connected 
level '0' communication networks or optical routes to one or a 
plurality of level '0' communication networks on the outside of 
the networks 62 and 64 by the combination with level '2' 
communication networks 80. The level '2' communication 
networks are second-level wavelength routing networks which 
do not provide wavelength routes, but optical routes among 
level 'V communication networks. The level '2' communication 
networks adopt not only fiber trunks, but also frequency 
changing devices in addition to wavelength routers and spatial 
switches. 
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ItiWc] # U"*^ 0 iifgjH 3 6-3 9H rtSUttKifi 
^ 1 «fMH 6 2 , 6 4f* N #Wftt^ -o*ii1I»0 

fc8*/u-*-C*>* 0 t"</u2tt, S*»fc"CI**<#; 
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[«*F«#<o«B] 

r £ £Pflik1-5fc«>KtffE<Z>7 y7tt**i£—Y fcJS 

[«#S4] flftlE<Z>±3t*P«a«a«»i^^<^S:«'' 
tf w £ &«M»i:-t-SI»*3S 1 OMR 

6 ] «rlEO»-W±3t^l^«a« n Ao: 

AM. 

[BMW 7 ] 9»E©* = ro£ffl»/*g£S©^ £ ^tf 

»a * -r 6 ©a«fflo 

»a«n->fr/Loty 



(2) WHW7 - 7 5 2 3 

^m/^m-r 6 coatrEoigr <o mm&m * - # ^ 
y ri«ofl(rE<oifi»<7)^^vT^"ir^2K- hom~co^ 

WEO^fflS^StftiSffWS^ttJtSA*, 

ft«#*sflftE<o!B-^*#n-*/uji y riB^ibfiai 
r t *fiajhi-sfcfe^mEoKr^**n^* 

/U:* y TiPOfiUfEOT s/ ^ ir * tK- h £ ftfc 
^ *r« tr - i: «r «?» i: -t- 5 6 wafKW, 

[W#«9] «rEoJBr(o±**Ei*afflrn«*^3: 

*Eo»-&0 5 «S-©3B'&»roflftE©r!y^-hlc3B 

RV»HO±5t^«a«n-*;Uj: y T»Ofl(rEO» 
EOT hOBBic«««#Sr^1-5fc«)(catrE 

^a £ s <b stp r t ^ 4# « £ -r ^ it s a iiio 

l 0 ] «lE<0««/u-^^^»W««yu- 

^^r*feSwtfr»»<ti-sw**9©a«»3o 

l l ] «fE©«*^-^^l8:^»Wft«^- 
^^aT*fe5rtS:»«i:1-SI»**90 aft M. 

< t l>-ocor s/ V SrfiFo»z:o±5t#l^«a« 
o— ^yuaiy r« % 

*ft«#*as«/g«+sfc*©*ifEo»r(7)D-^^ 

3i y T^OfttjEcDSfto y ^ >r ^ ir ^ h com- co 

3i y TMoflfrEoascw^^vr^-fe^xK- h^m-co 

40 Eo*r^**i^«afSn-*/U3iyTiH^e)fia6S 
tu 5 * pi jt 1- 5 ^ i c^r e o r ^ ^ # - h (d $ n 

^-R^rco^^^affD-^/^ y r^coME 

h Sr#oSHO±3t*PI«a« o y r 

ttftf8#SriS«/S*1-Sfc«)0«jE<o*Z<OP--*/u 
50 3i y TiPcottiEcoaicco^^vr^-fe^^- hom-co 
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ft art Zm±-fZ>tztb\z%iim<OT v -fi£— h tc^-a- £ 

ftfc'<^ 
m. 

<^*Eg w±3t*i^aa« * -a ^vrm^b eai $ ft 

£ £ ft fc«ajfc^Ift:as£ (c £ * ft 5 z. t £ #m <t f S If 
[ti#3f i 3] iWIB©»— ojfift^u— 

1 2 

[«#*i 6] ttiaojt^rW^i-S'&^ixfcifift^ 
««, 

[M#*i 7] Wia<z>*7r>f^l-JB'S'*tifc**^ 
. ilfio 

[Mf#«i 8] atE^ft^r-f^iiiS'&SixfcjfiS^ 

1 4 <7?a«« 0 

-*2fel«te*;*>r s/^#£ fcf;:£*ft5 r t Sr»«ti- 

5M**i 4<Dmmm 0 

[f»#*2 0] StrE<oft7T^^-lB'&*ixfc*ft« 
MS&tMt**^ y^ds* fed** ft* r £ £*Mft£-J- 



(3) W7-7 5 2 3 

*>w*5 i 4 *>a« jr. 

iw[#*2 1 1 «rE*7r^/<(ce-&sixfc«*aei: 

[M#3I2 2] MEo«ft/u-*a^Mttfcft;u-*^ 

[«#*2 3] WE©«*yu-^36s»W»ft^-^r* 
*>5rt*»«i: + S»#3ll 6, 1 8«&(il 9<£>aif 

yt^mmmm o /n y tm<z>** 

&*^7?ir*/tf-h icftltt £ ft 6 J; ? teas $ ft/c*g 
&<7^ h&Uf>& < £ — :>(£>T s^#- h £ 

20 fe^ss:*^ «rE^»=fio»w«/3e'&««)a(rEfiois 
h3&«ii(rEos-&o«Kr:fio^#j«/je'&« 

^■tti-eixlRl*a«iH(-JB'&$ixS ^ t -TSBI 
#312 4C0a^f^ o 
[M#JS 2 6 ] WE^JSft^-^ 

^ a» b** t i-s«#Ji 2 5 oait 

[M*S 2 7 ] «TEw«*/v-^^e:365»tt«t*^- 
^3&»b«fi!cSti5r ir*»«i:-f S«#*2 5 (7?a« 

[«#JS2 8] |flE^ifW3t7r^^d^M 
i:^^mi:-r6ft#3l2 5©a«« e 

[it #Ji 2 9] tSi&tDmm^gitim&vyty r << '<\z 

312 5 0aiHP 0 
[0 0 0 1 ] 

[iS*±o*iJffl»»] *«W(i5t7r-f ^<eaHfi (opti 
cal fiber transmission network) % J: 9 i^J^atcij:, # 
l^M^iT- ^rr^fa7 (multilevel all-o 
ptical network architecture ) (c||i"6 0 

[0 00 2] 

1«*0>S«] ^0Wffiffl*ateaiiH (lightwave tran 
smission network) (iiS««S*3ft»e>g«ia*i^ftiElBSr 

a cr *fto**<b**ifcff «4r3i-sifc«>^*7 7 -r 

50 *ffiffl1"6 8 (long-haul tran 
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smission line ) RXf^MfH&v^y^ > (short-haul t 
ransmission line) <D$k¥<D%ft, #J;itf, ^fii (inte 
r-office) RUJvfa (intra-off ice) y V2\ n — 
xyri (LAN) , * hvtfV ?>^})Tffl (metrop 
olitan area network , MAN) , RXfJK^VTm 
(wide area network , WAN) (i, 0, ffi 

or, 1f^^^7r^^±^»m6o ^^(crit 

[0 0 0 3] SIIB<7?jl(K(C*3V^rii, 3t7r>f^Oj||« /O 

yf-*ffifflur-tixe>of6ife(^*i-sfc«). xi//* 
[0004] ftm^timmm%ffiWri,xmmm\hx-m.'f- 

«fflLfc*frtt* ^^r^^<(-J:orti^^tv6^-r'X 
(tens of terahertz ) 0>*Bf#<8as X 9 "7 u^r 

^r-#Sfig*(Z)*iJ^Rl«3r(i, 121+11 (blueprint 
) , (words ) ; E*at/»*W>r>- 

[0 0 0 5] 

7^- *y h*rJR*t?*Si:^5**»c*5t^r7rtt (un 

i versa I ) rfcttixttftfefc^o ^— r*ifi, 40 

±<0j£j&S!9<Z>^j&>b*^— (scalable) rfctt 

rtt*$tu^^J:5»-*a^-1f(c»Lr "89) (tran 
sparent ) " r#rmi£& <bftv\> ±(ca^<fcBf e l : t« 

aa^stsixri^o jo 
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[0 0 0 6] 

^**aft*ir*)>9. mtt*ft#3&s^(oa« 
»**»Lr^-ifPfl^iBrt(cfe^r«^«^(cgE»$ 

r, :«i8IBtt, #tffcj£^*««*:«r*>, rcoa^f 
p(cj:o r aitf tus f*- * ^ e>«^« #^ o 

5THz (2 0 0 nm) <077^^*««l:T^t7t 
5fc»<0fflifi»»«#lL«:PrffilcL, A) 

* • ^yhtfWyh • • -^yu^^y hmm 

> ; B) ifeM b p s T^b^/l^G bps W^-r^/Uii 

K (all-optical data path ) Srftoj&s, fiU tyF. 
T y 7" X tf»J» (D & $ b fr<D m * Srffi ffl -f s r 

[0 0 0 7] BB^Sixsa«JIHfi, Jft&tt*j£#!3, 
-^<D&RX$?-$m&<D&%\^te^X*^-y7jvx 
h&o -till, jjjUzz})Tffl (local area networ 
k N LAN) , hn^y^y^yri^ (metropolitan 
area network x MAN) Rlffcffii&ffl (wide area net 
work , WAN) £^tfo wOaftlHiSftM^©^*^ 

w*ii^itt*w*»;aa(t-f >-7 7^ h^^^^ic^-r 

S#aSr»W"TSo BS^$tiSa««li, St*#»*fi 
(wavelenght division multiplexing, WDM) 

/cC-fr u^/uoafSlHd s #aEl"5o 
Ollfllj:, PlffiaAS^^S (broadcasting star 
coupler ) , ^^JS^ (splitter) , ^■i'nSI (combine 
r) , ^<cifOJ:5 35:7 f /<>f ^<7)ffifflS:ai:rK««r 
rt«ttl::**rU »45^/voa«»PiBT?i2:t5H(cX 

a*»S:^tP* s . wix(±, -fey hOix^voa«**S 

<t^r#, ^ (wavelength router ) f£b*<DJ: 

5<cv*^^*ai:r)B**osftffl*«*i-s 0 ^ 

^2aff«rfcS»«0U'^<yKi, ^g^MSi (wavele 
ngth changer) , ifttf/gfctt*;**^ 
tc«tor u^ia«IB^»*1-6^Htt«tt±1ft#W 

a*tc»«i-r 5fc*«ci«4ra i:r*it*»*sffiffl * n 

6o *3BW^)J:9^±4a*tt, **W<0»^ttW«? 
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[0 0 0 8] 

W^Ju **, ES*&tm*M*(*. W¥ 

(Internet) -Cfc6 e C*U*. ift 

(i, ^S* (Data Exchange ) , ^ (Elec 

tronicMail ) x r^^^7^^7!J (Digital Librar 
ies ) , t — ^^<— ^ttlKS (Database Publishing ) , 
^v^tS^ (Weather Information ) , l^j;a^7-{ 
(Electronic Communities) *lc*3i^T31liix5tt 

(Electronic Mail gfellE^nail) Icfc^tti, =L—*fK 
WF* y-fe — ^SS*Sit§o AT&T, MC I , Co 
mpuserve, America Onl ine& ^Prodigy ti^T^V^^. 

y (Digital Libraries ) (4, fi3^hl:t»^±t© 

^7y*Cfo6o ^^<— (Database Publishin 

g) m&j bzmcxA^tf-zimx-hz*: 

t^ft^W*^-^^-^. Dialog (^7n 

40 &U<Mead Data Central y Kx-^ir^ 

;u) ^(Or<t£*m ft*fl»* (Weather Information 

rt*r«1-o ^nt^DxT. ^y/>f7Cf (University 
of Illinois) (^ifoSsvf^-^^bBSIBS^JESrS 
*i£^&^m7*v ; ^lW£ = f — f S r <t t ^rffi-efc 
6o 5: a.— t 1 4 (Electronic Communities) filft 

[0 0 0 9] 1 1^ (10 mi 1 1 ion) W1^)A^M# 
ttfcafflB^fcS^:'*** h«riii:-C»ttSixT*3 

J: 5 K J: D £ < <omSRXJ^m\z.mmth J: 9 KiSfcT* 



(5) ffl?7- 7 5 2 3 

<C^--1fSr«a««i-Srt«r«l*L. 3*0 ©affile 

[0 0 10] *36W(c:*3t^Tli, jt7T^^eS^7" 
70 AcoaffPT-^r-r^^^Tli. JS«*»»#a«-»* 
g«at/iS«i-5J:5(-K«-*^5 1> 3t«^(i, a«« 
£ «» t T all #3 tcSESl ^n61ch^<^- 

-iffiflfc^*;! 6, &ox, r<z>a««rt(;: 

/i— 4\ fflSt*K5E», ^«Mt^^roaif^tc^ 

**a«*l (all-optical network ) ©S^7-^f^ 
T^Tti, A) h • y»> • hSfi^-f^ h 

^*/u*tt7-J-ci^aft ; B) RMbpsH^fG 

tt£»a«-fr-tr* ;»tfc) ^-^y^i^i^-t^tc 

h-fSfcfejcttfflStbS^* 2 5TH z 
(2 0 0 nm) (07 r /<*«i:7 ^ -fe^T?# 6 <fc 5 

?>1f— f^o#^(l±3fe*ft» (all-optical path) $r 

[ooii] ro^*^a«»itto-*^y T3H (L 
an) . > hn^y ^yxyri (man) ^t^JK^^ 
yri (wan) ^^tf 0 wttii, o-*/n!ir)S^ 

•**+^0^**ll*ia/-K (all-optical end node 
s ) ^C«t6ri:«#, S£oT. 
ffW**jta«»S*tc*t-t-5#fi^*ll«-*-S e 3t7 

^o astb^fcfeicii, r<Da«Mtt«T0>Ho*>£#tt» 

&t;a««wifiaw4j£)05oo«^e>^^-7^ 

li, r(Z)af&M^3Trto<S«?05feft-g-oatixds, ceo 
^ix^>mT-S^ic J: o T«J» * 5 t? * o T t *« 
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[0012] zz\z.M7F£ft,z>ytmmmtt, zixb^m 

SSHStOTIift^^ l) *^ 7-2. 4*-*s 
M^rt; 2) JKfflrtt^^-^-feV^-^Xt/*** 

£fU3r;/y^— >3^£^#-hi-6 0 i^-^tf-t? 

(Cfc^Ttt, ^— tf ^ "3 1 0Gb p s &l**tl&.±<D& 

[0013] »*&E«iic:^ayi-S r t ttfflil-c*>5' 

:^51^fc§o rtDi^jcofc^ic, #<cor:/yy 
— > 3 ^£j££;h,6r£l;i£^^ft^^ ftE£;h, 

5^teofc£rft^i£*ftTy*y ^—> 3 ><?>w>fr 

/uf— fcT*£«ffl1-£7:/y ^—>3 >£^tr 0 ■f'MS 
*l6x-^iigteKb p sHGb p s <D$mX*fo <9 , 

ATM3R(4«iroii5jt^y hS»*Bi:*JK; 
MJEftiHDTV ; IkTf 5 :* > h >&t/* 

-^nV^^-^ttSlffiSRft^J; 9ftG b p s-f-^ 

— ^tt, p-^/^!i7i (LAN) (#ijx.te\ FDD 
1) *BHS«L EE^HDTV, fttjqcx^/WfcSixfc 

«t5 4iooMbps ^^ryy^ay^ 

ftl 0Mb p s #7X<DT7)Hr—i'B >frbm&£ti 
*XTJ<= >- a-^/«i23fi«offiS»«ft £*tf> J: 5 ft 

1Mb p s sw^T^^tsr / y ^*-y a 
[oo i 4] »-^j6«HT^-p^-y— tr^Sr^tPo w 

(multi-channel broadcast television channel) <Dft 
Sft5^*a£ra:A»ft!9ii<, T^n^^tcffcEr+S 

h*tt±**iifti«(7)^=-^ft»i4S:ffiffli-6B*o 



(6) #i¥7-7 5 2 3 

^ir-^^-^t-^M^IItry^^HDTvy 

-^ttr<ofi*o»aEftft^ v/<T?fes 0 

^yK-)M25THz (2 0 0nm) ©^KBM 

[0015] rr(cw^$^s*a««ittStft*ttja« 

&7}#]£S (WDMi&iiFDM) *«fflt5 3^B 

a«fc<0ffiffl&aCT*^7r!J7V (scalability) £ 
SAW"*. :W^f^fa7l^^7t'yf^^ 
fcftv^«ft|p|«a«^*a«»i:tt»>!c5o *pgJ§o 
fii/^H:tti/^o±ftti«lfi (AON) 
So rtlb±**a«IH(4«ittteD-*/UaiyT*©* 
-&tft41"wi:3ft s T*#S 0 #*<0i^A-oaffifBttrtW 
20 K:fc^Ti6«£#PrU ^ft£ u^woattiSMi;::^ 

-Cfc3l"</U- lifflfili, -fey h^U^/UOaftiH* 
»«U Jfii^-^ft^O^-f^SraU-CHftftHtt 
hn#y *y:nyTlH^fe5£JLft1-r 
<b^-C#£ 0 *u^/i/-cfc5U^V2affi»H(4jfiftKIE 
%s (wavelength changer) , ^Xtf/rttt** 
«Sr«ffl tr u-</u l a«»*»«+5£S«*ti£tli: 
#ftfta<f M £ ftft+ r t ^T*# 6 0 
[0 0 16] **WW«ftWlc*3V^T(i. "SftftiS 
30 (wavelength path ) " ttr©£#^a«!B<0£»*li 

*(c«»Lft^*i«w**Jaft**«Mtftt^r^ 
■i:35S"e#So fflli (I igth path) " 

*BK*>b*dtSix5ri:t>*>5o "*:hy- (li 
ght tree) " It, 3t«»*:««S^e>tt«kojB 

50 m-o«fi7ct»-^5Bife35SfiFaEi-** h y-^S'Joo 
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[0 0l7]i-W^-7s-^ (KB, 
jf^OT^ir^Tjf- h (AP) £ tTf$S'J£tL6) Oj?r 

; ^^^a-;l/jfnfc«f»»l#l (TDM) fcf 
^-CfcS^T'B ; XUt^-5r^3.-/uSn-C4^7 f -^ 

t, y-^^^-u^u&t/WttBtfcttdSAPOgfCfi 

[0018] a«f* 

ix6 0 ill, fflK^;& = Xi», S = #©»*sR: 

iflS#fii-6 0 wixfe(i«T^af9-CfeSo A) "fi»tt 
(Duplex connection ) — r (DWjjfatf'f > b • y t> • 
WyhftKll ftt-IRWtcBsRdixS^W^AO^ 

— ^ftll^Sctl^'-V'^/i' (very hight speed computer- 
computer guaranteed-bandwidth channel ) s£|j;ti£&<£> 
•rfv"^ y hicttATM-fe^jiSl^^xA^JzSttfflW 

o 0 B) -*j\' s f-jjx b&Wt (Multicast connection) - 
(very high speed telemetry ) sfcteliEfliHDT Vic 
tiS^<#^fc»3t1-6, C) #*8M* (Shared connect 

ion) -z<d*4 ^i^— tr^tc*3^T(i, m*<D&m 

[0 0 19] A^^-fr— tf*W\ 
tbtoS^/v— # (wavelength routers) t£i£<D&o\zffi 
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T#s 0 ^^^B^-tr^d, *«<7)fflKisrai:Tfli* 

b (scheduled time-slot ) fo<D'f—$RXf&%%y*- 
70 Til, ^^^Af-t^^Hl:, zfi, -v/uf-^x 

*f*«*«>tt*8* (OT) w 

*u*. s««*ro»3i«wfflm*ai:Tfc5«»tt<ofc 

*#*rt-sr ^^T'B^-t'x&^lfJl 

[0 0 2 0] Ho^OTttJErtife^ft^-CtStttfx 
— ^X/U— ^s/ h (aggregate datathroughput ) (Dtz. 

2fctfi£««£&»£t-sas, #<<z>OTtt-oo»tt:*iJ 
fflpr*B**J»^^r*^*l»v^T l-fey boft h7^V- 
s«Dfr%&mt-f2> 0 ritbl^— OOTtt. fib, 

**r^et>!c5o mc^^^n^aiir-^fx^^ 

<omm t ^m-tz ^t^< a»opj«rj»»*«ror t ^ 
f^i-^^v?^--/Ptc^oT^^i>*^^ai:T#m{b 

\s-J*mmtg:Z<omBk\tVlLX*:t<< l Om sto^-- 

yr-fes^tT'&So i^aiat, yis-J*mmte, m 

0 Oxn y hO^-^SjiaS-C*)Si:#xe>nSo 

a^W y h^iPlcjBH-fSff^o (ca 

II blocking ) 0>FiBJB#3B£'t6o fit, 

^DyMDft^lS-CfcSi^ J^IOOO 

^^ix^n y b^ffW«|5i-5i t h'X$Z> 0 #47B<D 
^t-i/y h *(iiES«aja««SfeWc:KiS A G C * 

50 d^@i, hxt/Rra»3ft«sr«ffl trsiars 
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ZtftX%Z> 0 

[0 0 2 1 ] ^^f^C^t-t^li OT^ "&<&b 
titz (well known) " S*±*«££i'ifc7 f -*&l«E 

sri/zi~-jU7 : —#yyJ* (unscheduled datagram) " U~ 
— tr^-CfeSo ^^T^ir^.$iJ^ (media-access-contr 
ok MAC) ^Dh3-;H4MT;^!J^ (Wx. 
(1 ALOHA) £S#:£U Cf—^l*ii«»Sri 

5 ?$:&&b Lt£it\ *H?31frilii (network manageme 
nt scheduling ) RtfiMflM y-tr-v^ ^ ^Cf— fcT 

t^p^-c, rco£ft^a<fiPco "*±tt (on top) " k 

tiaot»$ii6c mfe*- 

[0 0 2 2] Ull lai 3 l^^</u±3ta«lS (at l-opti 
cal network , AON) *«B* (Optical 

Terminal, OT) 2 0 - 2 8 117 ^i? h (Access 

Port , AP) -Of-? ^-AZfrLX ^(Dmmmiz. 

mwtZM^-^'T^ *x*hz> 0 %mmt. a** - 

(Dm\tm(DU-<;VOm^ 6, 3 7, 3 8, 3 9tdSj»$ 

5 0 tai:rr^3ta«ii«(c«ttsixfc^-if^w 
*-e*>3„ r;h,b*SS*2 0- 2 8»l a*, ft«U 
^*a« <b x - * ££<f 1" 5 (e I ectro-opt i 
c) fVW*t*5o rixb T^-t?*#-h 

4 2-5 otac-cssfti-si:*, r^±a«»r-^ 

5 0 <Z>*fi»* 2 0-2 8 j&s±(£R0! £*Lfc±T 

1-5, 

[0 0 2 3] T^-tr^/K— h (Access Port , AP) 
5c fit, ro©7 7^^ftfflO*jis, ^*<^t« 



(8) #P¥7 - 7 5 2 3 

Ml Stft, i^- If*, ^-7" (chirp ) , Afift$ 

fo£ 0 roa«»rtW#3tfiH*i:ia51tT-o*(i-tti 
JEJli:«)*fl(r&^BB]S1-sa«»Jir Ku*s «xJl -r 

r-fP^Bc^ (internet domain name) <t £ 
tl, £l!tl£T YUXkOtRWy Wx.ll « 

tr* (Domain Name Service ) (O&ote* 
10 $~XMC±^xm?ri-Z)ZtfrX$Z) 0 mz.x* 
iS*ll ^oftSSi^T^-fe^^- hl:«Lt-o 

-tr*#-h£#*>, lot, K^^«:«po 0 

"Cfcfl, r<BT Ku*<B-tt#tt»S±Q** (topolo 
gical significance) £#o D }JP;tT, COpgJfTKu 

/u (distributed election protocol ) IctettSiStfW 
ft: (tie-breaking) 0>@«H;:*M-*IEEE8O2 4 8 t> b 

-fu (Address Resolution Protocol) ^fiOSI 

ES-IS h3-yKC«(a-rS«6*^»*^Xi,(Cj: 

[0 0 2 4] U"</U0$3 6- 3 9 tiCL^JtafMir 

0»/p^i^$Wo a«, 3t4H*2 0, 2 
l, 2 211 n-^/H/^w0JH(c»IH!Six6 o J: <9 B 
tttcii, o-*yu^yr»(l P«afSM?Bte^« (br 
oadcasting star ) mt^xXh*) , <!*<^T^-tr*# 
-h4 0, 4 3, 4 411 1^1— <DU^<^0mh<O^<Dit 
iS*lc J: o X u^ju Offllz.lti'tZ n ;w&fi±(^6iS 
^nfc^T^ (hear) " ZtfrXZZo Ztib* 

-*^SK«(*s r^^*a^^R-^^-<;U0^T' 
d - h 7 t 7 ^ LtSffl ^ti^SI t !) , 
40 jfiftgRn— ;t7/WM'**5 2, 5 3 I- £ ot: CO 

±*a«iHw^^2»rt, atwfe©±"Cwu^uo« 

JfcW(i, ^/<^V^hU— (spanning-tree ) ftShsK 

d ^nhs m#wm/&&&6 o (c««s-ixfc»«8 

/^§§5 6. 5 8 t UT^*ixS«»^ns/^S:«ffl 
-T^o ##»»/*S'S« (splitter/combiner , S/ 
C) fi7^ (Up, U) ^-h^^^V (Down, D) 
50 ^- h^rf-xK- h-T^o «S/C6 O0>U#- Mi±3t 
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mitmo^zM^^^^h^^^ime 2, 6 4 

"D" #-Hi. S/C5 6, 5 8 0>U#- Mcfl&ftS 
5 e SS/C 6 0OU#- Mift»H86 6, 6 8W 

/C6 0g*86 0<DU#- h<Dj^fttffl£;h,5JS«ft 
»«ttn— j(7;U/M'**5 2* 5 3fflS/C^b£OD 
-jt7^K*S:^^oaf»IH5 6, 5 8 (c]R5 J:-5 tcJB 

tcASrtSrPfiihl-So ISS/C60O "U" h 

[0 0 2 5] lxN»«8 0WNxlS 

5o *S/Cliro0>*^yo#-h*tS%. *-UjK 
— h8 6fi, — (spanning tree) <08 

^/UyM^^ (12^5 2, 5 3) HU^U 

i a««rt^-^e>**i _; 5^i«6tt*»o*iLaB 

3telkLfcl*"CSx. l bu^<^0rtaft (intra Level-0 co 
mmunication ) £ ^rte(C"T5fc«)(cOT^±*a«» 

(CAS r £ SrPUi: * *tfc««»ri s r cobalt »rt tf> if 
w!&>T?Hffiffl*ix6wi:S:'5jffi*ci-6 0 M*)hy- (tr 
ee-of -stars ) h^o^ds- roftf^ttaiWRR±©*Bf 
£>fc«>(c-»«$;h,So flU rwi^A'Oafitflli* ft 

[0 0 2 6] l^/UOKfc^TIi, ^^A, BRtfC 

0" »*Rtf 'IT «*ii*tfixS-oro^u-^c 
fflfo<D l^/V 2 aWBrt&tf ±T ©fllO o — * yu u^</U 

oa«iHrtt?w*fflS*t5o l iatftttco±3ta«« 
a«»Pfl"ca«i-5fc«>^ffifflstL6 e c^^u-^ 
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^)SIO3&»05jS*ttU"</HlBa(S (interLevel-1 commu 
nication ) (c:*H,"CfcttfflS*iSo 

[0 0 2 7] #o — */WU^WOa«*3 3 6. . . 3 9 
liSfcST^-fe^stf— h 4 2. . . 5 Offldjfcft&tf* 

fc^^v? ^ — i^^^ h (scheduler agent ) 

a- o a«iW(cj»tts ttfc*ffl / - K^d^-r^r t 

70 *(±n-*/l/^yuoa«lfi(C»3l«Snfc*«*ro 

£tL SA, ±¥K¥<D£otj:m-<D3imz£ 
otfl^^o C(D£tf>(^ ra«a««E*tBBiS1-5 

frOxlr is — v h (iff a«gciS**r» 

ft+So ^^OrtsfcJiu^i'OKiaft^b^-fS^ 
7>f/^>©MH(i, OTJCtorittifliawy— ^©Sf 

[0 0 2 8] U"</H aft » 6 2 , 6 4(iLl8ift£& 

20 6 u^uoa«JH3&»feJ3']^a«iH(c^— m-$!b— ati 

^-^(cricttfflSUJcyu- hSixSo H4IC(ii"</u 

lafMHa^SftSo ^m«»(i-o 

*li«»tf>l^«a«fi»J*'&* l 0 l Sr«rO#W*li» 
tt8*/i/— * l 0 o-C&5o ^/nHWB^Sttll- 

o*ii«»(Di£»(c«ttsnfco"-*^^^oa«« 

(c«ftftK*(i* h y-*««i-sri:, *(iu^</u2 
iiif^cbco^^^T, -ttiS*o^fl]^-oi6(ia 
Stwo-*^u^uoa«lS(c:3taBiB:(i*h y-*« 
30 fttSC <t(cfo^ 0 »ftiS*/i/— ^ l o 0(i#<©ftft 
Sr«roS«*nfc«#ojfi*Sr»K-r6o H5l:it » 
«)K*/u-^wtt^Oi|ftH3&s^*tiS« NxN«W8S 
)V-$<om%. ^A^i^- h 1 l 0d»feffl*<DfcB*J#- 
h 1 1 2^<0^±4»BEtt3fts«*$Jx6 0 A*#-ha» 
bSff^ixfc^, h^jM^tiffiffi^n^S^ 

**W«*36S«ffl*tLSfc«)(C. #AA77>f^P)© 

-x^ >^»tt(irooffi(c*3^-cHfflW-e«)5o ®- 
40 (c, #ffl^»«lc»i-5««»IBoP»BIH(i«U<, 

(i, mnmtmB&&®\zte^xmmi$tiz>'<7-#m 

a*4L(cig*StiS 0 H5(c*3t>r, nliA^^^tU 

^C(0^(C^L< ; SfiT^-tr^ax^SEfe*^ h/VU 
^^o»(c*LV\ 

[0 0 2 9] /l^— ^*SnflOA>3&t^nfilOta*>K— h 
ZWh. flJffi"C#5**JS«»a(i»«3&Sr = SxnO 

50 sfiogfc*^ F/n/y^fffl^fti, 
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-Vs W ^14 n iOBSft*j*o. ^ot, i\>— 
*&a£TOl^B#8«llftO»wl^ w = n x r = s x 
n 2 T-feSo n = 25Mr = 100 

0>»&(i, wtl 2 5 0 0 Xh <0 ; A^Stfttl**- h n 
= 100T'fol 8^ r = 5 0 0 a>*£li, 
BwWft(45 0, 0 0 0^U\ »«J»ft;U-^(ih 
7ty^hyy^ (traffic matrix) 

as*S-T?fc^»&M:, HI 6 S ti5 <fc 5 *»WtcS« 

acrPI-wtU^it^v— h^W: t^ft-to 

3 PSs»S*^e>!B5S$ixSlil*roL i NbOs 

^ 1 aifBM t ^-^^ 2 ilfiJH troPfl^V^-7x-^ 
co^*ttu^U2a««rt"C©**HS»X3!« (opti 
cal frequency changer ) <7>i&Btt$r#M&1~3. fiU 

[0030] m4[Z7F£ti%ytsu /<xmm&%s (op 

tical bypass star ) 1 0 1 nr.rxD^&frbtf&'f 
IT — 3£JL±©a»<7> n — # ;U 1^</W 0 afMH- «t 

0 t**tc# 5 j: 5 tc-r 5 r t ic x o xm^m<Dmm & 

GD)fc h y —7*7 Vf- (multiple light tree branches) 

[0 0 3 1 ] #n-#/UU^V0«ffl«fcl^«(C % 
v^-7^-v^ V h t># i^/i- 1 afSJH A: B8ii1*5o 

U"</U 1 T^v^ — 7311 — yxV h tt-^iX *b CD U^/U 0 

^</u o 9fsM^ % b ra— to u^</i/ 1 aft ih a* b o <> 5 — o 
wa«*s^©sgjut, *(*u^</uoaftifi^e>u'</u2a 

*-l 0 l^aCT^^^ycf— tr^SrttfflLTiffS 

daftu sfcttw^^^n *^v^— 7^— -^^y 
hi:u^2a««*ai:ri:»icafS-r5o a#, ^ 
^nafswii. u^<^2a««A i e>©*9— tr^*p— 
* /uw \cmm s u-</u o aft & otiMasrs ft * 
u^</u i a«**-«as*ixfc i-^ommm^mm-tz 

- ^ a ^/*(±*^^ -<ym^i5/i'-f^v^ 

1 2 0. . . 1 2 4; Rtffl&WJaftttKKr/M* 1 2 



(10) W7-7 5 2 3 

flP^ffiftyV^ *T-fc5*s, 

u-<yu2a«IBrt^S»S:ffiSr|^5ET*tS 

<, a«««-«t 9&&ft*^-y i^*M4 (scaling pr 
operties) £r-^;i6 0 
[0 0 3 2] u^2Hfiii, «**«Bm*»ll«-r5 

Ht7T^^tt*«(c*a4R«"C*9, aft****** 

h^u^</u2mitmtm^i,x^i'^ 0 h% 

20 lafMltf)*^*. — v?^y h^I/U^<^2aff 

^ 1 i«i©»#^P)SiJ© l^^/U 1 aft ^00^#-<O^; 

i m%mm^\^±fm^mm-t£ lk^z t \z& 

oa»<0 u-<;u l a«*S:7 r>r ^ V*«»ftKSr^ 

m<o u-<^ i a«iB(cB:sncj»«i-s r t tmxzti 
2 a«««?-»^"efes t ^ft 

[0 0 3 3] #^oi««rtl:ii, 

^v?^L-7^->?^y h t Itoi^^o-o^fil 
iKW3tia* (optical terminal, OT) ^#ft-f6 0 - 

-^o:VhSra«i-5fc4?)0^«S:T/u^yXi. (distri 
40 buted algorithm ) SrHfrf*, 1hZ>*tr*s=.*-y&9k 

i) ^wux/uoaftiBrtor^-fe^sK- b (ap) ^ 

50 »i"S]E«ft^^^a-yu^j|t»1-6»f^!ft5«*ix6o 
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4) -fc^u^/n v h to!ESr ; 

5) ^*-^^«*a«tt3B^Sg(0ffl»; 6) «MS 

RXIS) TK^y^f-^I^LtiSt 

[0 0 3 4] -oO^-Jr^rx-/U^#«ft(C»U-Ci«l» 
*J»R t/»J 0 ii T £ tf> KB* £ 5 £T Wttffi** S: 

[0 0 3 5] T*ir*#-hfc*;ftfe©B8iI1-5*^ 
a -7i-^xy hi:05BBOii(tti, ^^Cih-tr* 

fc&BSlJ* (self-configuration) £^tglc-f5 0 U"< 

y3L—i?=>b <om$imifeRxf±&mm& o * >r 

£#"C#So 2) -tomja^/HlHO — 3^^giJ(OiB 
^(0«ftSB^5»S:i-Sfc*^yf L 7<- i -*aiffi (mate 
hmaker function ) ■£SWL4rmi«£fc#i\, 3) JS 

SraSc-t-SC fc«:B#£ixSo 4) B^I-JSCT, ^ 

*Ltf4fcfcV\, 5) N/BS^WSi^ * 

[0 0 3 6] U^yW2*^^-y V^lcBBLTtt, ^ 



(11) W^7-7 5 2 3 

ftiifi««ii*3^rii, «itLt, *flffi* (ot) 

li, #Jx_tf, Aloha (7p^) Sr^LT, «ttB*£* 
70 «EB*(ctt, B*SixS^>f^*-^. B#£;h,6 

U #aEi"5»-&tt, w*U±, B^ixfcOTiltt LT 
r^«ffc*»«B*{co^xaftii-5o r 

20 [0 0 3 7] III, 56Jfe* s PI— ^^H*3rt"Clift< x 

#(0 u-<yi. o m t ifc<D 0 M £ OfflO«*ftl6*:» 
^-r^&^^ii^-f 6 0 ^>f^B«*B*»C»LT(i, 

IB rt (c * i ^£ (1 , u^/v 0 ^ ^ * — y^co u-<yu 

w ir^g^^ix-So (universal time sourc 

e) &B#-r5rtl4B*L4^*>f 5 v^ia&^n 

B if ^ tc>^ LT-o W3fcaB***"C# 6 J: 9 t-i" 
40 £fc&K{£ffl£;ix5o 

[0 0 3 8] :^-f^; y^ES^os' h-^^^v 

^^^r— ^ (timing distr ibutionand slot matching s 
cheme) |±&< B^^ix^ <> OTfc 9 , #^^r^3. — 7 
©jE»/j: (~ 1 0 0 n s ) l*BIIPJffl*ll«i-Sfc«>(-^ 
n /^/U/JnC?-^ 3 ^y^>^fA (Global Positioning S 
ystem , GPS) <0$« ««r«ffl"t"5«»T^n-^T- 

50 A,^^ix^i:, me>e«31jEtt, eS^KI«riBS(c«S 
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t, iiif&s&fcA) m-<Dmnm<t a-^u^y rm ; 

h 4 2 i: 4 4 ; llc(iB) PI— LANft 

t?(i/«Cl^S|R|— MAN, o£ 9 U^H h 
4 2 £: 4 6<0MI ; ftttC) l^— MANrttC#fcL&Pft 

M 2£4 8 <DBI]lc»ft1-5 r £:&ST-# 5 e 
[0 0 3 9] 3t7K— h 4 2 t 4 4 i: wm(cii«»ISS:a 

1) 3t^-h4 2iSl/^0 (LAN) 83360*^ 

2) *^i/?.-y^—i/3L>> htfS^u — #;uififta s #J 

^-5r^a — 7 ^—i^* > Mi#— M 4 Kir 

3) 2l«r*>i£«« C if ) «r*iJffl^ffi*o 
(LAN) ^3 6tcS^c^tt/c^r^^- h(Cp]^ii{f 

4) ^-h4 4ds-t©afi*IISr-ixi:l^-ojfi*tcf- ; i. 
[0 0 4 0] H 4 2 £ 4 6 t ORflOMfKRttS:?* 

1) h4 2d«^-OU^U0iiftiH3 6©^^i/a 
U^/V 0 aff 3 7 C07^rya-7X-yx > h <t £{f 

mil, h 4 6 icir^Bjftcio^-cafcn 

L, h 4 ■6j&S£^T^5a*5jM^fc£1"5o m 
It, ^;niltlB6 40^^^a t -7i-i ? *> hi 
attfTfcfctiSo 

2) h 4 2li*^^i/a-7i- McJ;o 

3) #-m z^^mtm^m^o^xhMz^^ 

-*£&T, »:tc5S5fe u^</u o iSff M 3 i<n±x<Drt- 

4) ^-h4 6^^f^^r^S^(C^^.--> 
[0 0 4 1 ] ft*#*-h4 2 £4 8fcom<B»ffi«K«r 
1) h 4 2*s^©R*S:tT*:oyi:fttc, -t<£>u-</u 
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T^&^LTtf- h 4 2A»e>7K- h 4 8^<Dft¥»K 

2) h4 2j6S*^aifS*Sre**ix6ai««*ic^ 
i^/i- l iifgiM 6 2 <D^- * *ftT 2 iiff M 8 0 

/0 6 2frb ^yU2iift«8 0— COi^X*, «lit"</U2 

3) 2 a — M^ItE^A' 
US 6 2^bSife^/HiH6 4^OftSS*?«£i-5 0 

4) ^2i|{fi8 Ods«-^S:lS3fe^/na«ia6 

20 M8 OrttCfc^T, *tt^^U2afSiB8 0^*ftU^< 

5 ) «-§rti l^a- 2 a(§M 8 o j&»e>ftjte u-^u i a am 

6) ±(ittW^J:5(c, 2j<-h4 8(«©aHt«SriEL 

[0 0 4 2] :Ht, ^H#iC*5^Tfi, 

ASM"**** *«fi!c«r#36t?# 61<b tfS3E«T?# 6 1 8 
30 ;WxS 0 Sot, WffFBsftilottttXOSfiH^AS-ix 

[BISOffi¥4:Kn] 

[[Ul] ZoOU^;K OTx.tf^ ^/uo, u^<;n R 
[BI2] mi ^**a(tiH«)U"<^0(^liaw^<3 y 

?mxhz> 0 

[El 4] Hi o±**a«3H«)^'<^2^yo s/^Ht? 

IB 5] »tt*ft^-^©»ffH-c*>s 
me] BW«*/u-^o»«ia-e*)Se 
[H7] u^2a««fi<o*a;ia-efcSo 

36 — 39, 62, 64, 80 t"</ua« * 
5 6, 5 8, 6 0 ^J^X^^ 
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88 
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90 
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(72)%^ v?-. 

T^y^-g^H 01890 -^f-^rL-ir y 

— K tw<- 31 7 
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(72)35^ 7r^ T-f^ffV -trU- 

T^y^^ll 07733 -^.-v^-v' 

- d — K 112 
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